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In the Drawings: 



Please replace FIG. 2-1 to 2-8 with replacement drawings FIG. 2-1 to 2-8. 
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Application No. 1 0/5 1 1 ,698 
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REMARKS 

Claims 1-28 and 30-43 were pending prior to entering the amendments. 

The Amendments 

The Table at pages 43 and 44 is amended to insert SEQ ID NOs. 

At page 45, an obvious typographic error of "figure 5" is amended to "figure 2;" there is no 
figure 5 in the application and the text refers to the frameshift peptide of Figure 2. 
Claims 1-43 are cancelled. New Claims 44-79 are added. 
Claim 44 is supported by FIG. 2-1 and 2-2. 

Claim 45 is supported by original Claim 3(d), page 8, lines 27-29, page 10, line 27 to page 
11, line 5. 

Claim 46 is supported by page 11, lines 8-11. 
Claim 47 is supported by FIG. 2-2, TAFlb (-1). 
Claim 48 is supported by FIG. 2-2, TAFlb (+1). 
Claim 49 is supported by FIG. 2-1, HT001 (-1). 
Claim 50 is supported by FIG. 2-1, HT001 (+1). 
Claims 51-56 are supported by page 22, lines 17-18. 
Claims 57-62 are supported by page 34, lines 11-16. 

Claim 63 is supported by original Claims 18, 24, and 30, FIG. 2-1, FIG. 2-2, page 22, lines 

17-18. 

Claim 64 is supported by original Claim 3(d), page 8, lines 27-29, page 10, line 27 to page 
11, line 5. 

Claim 65 is supported by page 1 1 , lines 8-11. 
Claim 66 is supported by FIG. 2-2, TAFlb (-1). 
Claim 67 is supported by FIG. 2-2, TAFlb (+1). 
Claim 68 is supported by FIG. 2-1, HT001 (-1). 
Claim 69 is supported by FIG. 2-1, HT001 (+1). 
Claim 70 is supported by FIG. 2-1, TGFbRII (-1). 
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Claim 71 is supported by FIG. 2-1, TGFbRII (+1). 

Claim 72 is supported by original Claims 18, 24, and 30; FIGs. 2-1 and 2-2; and page 34, 
lines 11-16. 

Claim 73 is supported by original Claim 3(d), page 8, lines 27-29, page 10, line 27 to page 
11, line 5. 

Claim 74 is supported by FIG. 2-2, TAFlb (-1). 
Claim 75 is supported by FIG. 2-2, TAFlb (+1). 
Claim 76 is supported by FIG. 2-1, HT001 (-1). 
Claim 77 is supported by FIG. 2-1, HT001 (+1). 
Claim 78 is supported by FIG. 2-1, TGFbRII (-1). 
Claim 79 is supported by FIG. 2-1, TGFbRII (+1). 

The amendments in the drawings (FIGs. 2-1 to 2-8) are to insert sequence ID numbers. A 
marked copy of the drawings which shows the changes are included. 

No new matter is added in any of the amendment. The Examiner is requested to enter the 
amendments. 

Election/Restriction 

Claims 3, 4, 1 1, 17, 30 and 31 were examined. 

New Claims 40-50 correspond to the invention of Claim 3. New Claims 51-56 correspond 
to the invention of Claim 11. New claims 57-62 correspond to the invention of Claim 17. New 
Claims 63-69 correspond to the invention of Claim 30 (a). 

New Claim 70-79 correspond to the elected invention, i.e., the combination of at least three 
polypeptides HT001, GGFBR2, and TAF1B (see Restriction Requirement at page 4, Group I, 
dated January 11, 2008, and Response to Restriction Requirement dated July 9, 2008). 

The Response 

35 ILS.C. §101 Rejection 

Claims 3 and 4 are rejected under 35 U.S.C. 101. Claims 3-4 are cancelled. 
New Claim 44 recites an isolated frameshipt polypeptide. Therefore, the §101 Rejection 
should be withdrawn. 
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Claim Objections 

Claims 4 and 31 are objected to under 37 CFR 1.75(c), as being of improper dependent 
form. Claims 4 and 31 are cancelled. 

35 U.S.C. § 112, First Paragraph, Rejection - Written Description 

Claims 3, 4, 11, 17, 30, and 31 are rejected under 35 U.S.C. 112, first paragraph, as 
allegedly failing to comply with the written description requirement for the following reasons: 
Claims 3, 4, 11, 17, 30, and 31 are cancelled. 

New Claims 44-79 are directed to frameshift polypeptide TAFlb (-1) ORF, TAFlb (+1) 
ORF, TAFlb (-2) ORF, HT001 (-1) ORF, HT001 (+1) ORF, HT001 (-2) ORF, TGFbRII (-1) 
ORF, TGFbRII (+1) ORF, and TGFbRII (-2). Each of the sequences is identified in FIGs. 2-1 and 
2-2. 

Therefore, the written description rejection should be withdrawn. 

35 U.S.C, § 102(b) Rejection 

Claims 3, 4, 1 1, 17, 30, and 31 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yang et al (Molecular and Cellular Biology, November 1996, 16(1 1):6603-6616). The rejection is 
traversed. 

Yang et al. disclose that GCN3, GCD7 and GCD2 are regulatory domains in the guanine 
nucleotide exchange factor eIF2B. These proteins do not have any relationship to the subject 
matter of the present application. Furthermore, Yang et al. do not disclose the amino acid 
sequences of the claimed frameshift polypeptides of SEQ ID Nos: 2, 3, 20, 21, and 1 17-120. 

Therefore, the 102(b) rejection should be withdrawn. 
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CONCLUSION 



Applicants believe that the application is now in good and proper condition for allowance. 
Early notification of allowance is earnestly solicited. 



Enclosures: Replacement Drawings and Marked-Up Drawings 

HOWREY LLP 

2941 Fairview Park Drive, Box 7 
Falls Church, VA 22042 
Tel: (650)798-3570 
Fax: (650) 798-3600 



Respectfully submitted, 



Date: March 23, 2009 
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Annotated Sheet 



FIG. 2-1 



HT001 

wtORF (S£a to fJo\ \\ 

MQRPNAHRISQPiRQIIYGLLLNASPHLDKTSWNALPPQPLAFSEVERfNKNiRTSilDAVELAKDHSDLSRLTELSLRRRQMLLLETLKV 
KQTILEPIPTSLKLPIAVSCYWLQHTETKAKLHHLQSLLLTMLVGPLIAIINSPGKEELQEDGAKMLYAEFQRVKAQTRLGTRLDLDTAHI 
FCQWQSCLQMGMYLNQLLSTPLPEPDLTRLYSGSLVHGLCQQLLASTSVESLLSICPEAKQLYEYLFNATRSYAPAEIFLPKGRSNSK 
KKRQKKQNTSCSKNRGRTTAHTKCWYEGNNRFGLLMVENLEEHSEASNIE 

H)ORFC-Se6ilONo:zS 

MQRPNAHRISQPIRQMYGLLLNASPHLDKTSW 

KQTILEPIPTSLKLPIAVSCYWLQHTETKAKLHHLQSLLLTMLVGPLIAIINSPGKEELQEDGAKMLYAEFQRVKAQTRLGTRLDLDTAHI 
FCQWQSCLQMGMYLNQLLSTPLPEPDLTRLYSGSLVHGLCQQLLASTSVESLLSICPEAKQLYEYLFNATRSYAPAE1FLPKGRSNSK 
K KGRRNRIPA VLRTEGEPLHTPSVGMRETTGLGC 

<+i)/<-2) oRF^ea i d jsjo: S/i id) 

MQRPNAHRISQPIRQIf%LLLNA§PHLDKTS^ 

KQTILEPIPTSLKLPIAVSCYWLQHTETKAKLHHLQSLLLTMLVGPLIAHNSPGKEELQEDGAKMLYAEFQRVKAQTRLGTRLDLDTAHI 
FCQWQSCLQMGMYLNQLLSTPLPEPDLTRLYSGSLVHGLCQQLLASTSVESLLSICPEAKQLYEYLFNATRSYAPAEIFLPKGRSNSK 
K KflQ/AEErEYQLF 

U79260 

wtORF (5£Q 1 0 NO'. 4) 

MGHPRAIQPSVFFSPYDVHFLLYPIRCPYLKIGRFHIKLKGLHFLFSFLFFFFETQSHSVTRLECSGTISAHCNLCLPGSSNSPASASRV 

AGTAGTCRRAQLiFVFLAEMGFHHVGRDGLDLNLVIHPPRSPKALGLQA 

(-1)ORF ID Mot S") 

MGHPRAIQPSWFSPYPVHFULYPIRCPYLKIGRFHIKLK^^ 

(+1)/(-2)ORF r$£& it> Mot t) 

MGHPRAIQPSVFFSPYDVHFLLYPIRCPYLKIGRFHIKLKGLHFLFSFLFFF(F) 

PTHL3 

(wt)ORF 10 jOOt 1) 

MQRRLVQQWSVAVFLLSYAVPSCGRSVEGLSRRLKRAVSEHQLLHDKGKSIQDLRRRFFLHHLIAEIHTAEIRATSEVSPNSKPSPNT 
KNHPVRFGSDDEGRYLTQETNKVETYKEQPLKTPGKKKKGKPGKRKEQEKKKRRTRSAWLDSGVTGSGLEGDHLSDTSTTSLELD 
SRTALLWGLKKKKENNRRTHHMQLMISLFKSPLLLL 

(-i)orf C&fr ID t4o: 0) 

MQRRLVQQWSVAVFLLSYAVPSCGRSVEGLSRRLKRAVSEHQLLHDKGKSIQDLRRRFFLHHLIAEiHTAEIRATSEVSPNSKPSPNT 
KNHPVRFGSDDEGRYLTQETNKVETYKEQPLKTPGKKKKGKPGKRKEQEKKKRRTRSAWLDSGVTGSGLEGDHLSDTSTTSLELD 
SRTALLWGLKK KRK7TEEH//C/V 
(+1)/(-2)ORF(5£6L ID f40-*O 

mqrrlvqqw^avflesw 

knhpvrfgsddegryltqetnkvetykeqplktpgkkkkgkpgkrkeqekkkrrtrsawldsgvtgsglegdhlsdtsttsleld 
srtallwglkkk(k )gkqqkntsyatndl1i 

TGFbRII 

(wt) (5£ca ID M?< lo) 

MGRGLLRGLWPLH!VLV\nTRIASTIPPHVQKSVNNDMIWDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV 
WRKNDENITLEWCHDPKLPYHDFILEDAASPKCiMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVTGISLLPPLG 
VAISVIIIFYCYRVNRQQKLSSTWETGKTRKLMEFSEHCAMLEDDRSDISSTCANNINHNTELLPIELDTLVGKGRFAEVYKAKLKQNTS 
EQFEWAVKIFPYEEYASWKTEKDIFSDINLKHENILQFLTAEERKTEL^ 

AHLHSDHTPCGRPKMPIVHRDLNSSNiLVKNDLTCCLCDFGLSLRLDPTLSVDDLANSGQVGTARYMAPEVLESRMNLENAESFKQT 

DWSMALVLWEMTSRCNAVGEVKDYEPPFGSKVREHPCVESMKDNVLRDRGRPEIPSFWLNHQGIQMVCETLTECWDHDPEARLT 

AQCVAERFSELEHLDRLSGRSCSEEKIPEDGSLNTTK 



MGRGLLRGLWPLHIVLVVTRIASTIPPHVQKSVNNDMIWDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV 
WRKNDENlTLEWCHDPKLPYHDFILEDAASPKClMKEK KSLy^ 

(+i)/(-2)orf c^€a Lb WO* IV(^) 

MGRGLLRGLWPLHIVLWRIASTfPPHVQKSVNNDMIWDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV 
WRKNDENITLEWCHDPKLPYHDFILEDAASPKCIMKEKK(K)/y/l^ 

MACS 

(wt)ORFfseaib kjo'J%) 

MGAQFSKTAAKGEAAAERPGEAAVASSPSKANGQENGHVKVNGDASPAAAESGAKEELC^NGSAPAADKEEPAAAGSGAASPSS 
AEKGEPAAAAAPEAGASPVEKEAPAEGEAAEPGSATAAEGEAASAASSTSSPKAEDGATPSPSNETPKKKKKRFSFKKSFKLSGFS 
FKKNKKEAGEGGEAEAPAAEGGKDEAAGGAAAAAAEAGAASGEQAAAPGEEAAAGEEGAAGGDPQEAKPQEAAVAPEKPPASDE 
TKAAEEPSKVEEKKAEEAGASAAACEAPSAAGPGAPPEQEAAPAEEPAAAAASSACAAPSQEAQPECSPEAPPAEAAE 

(-i)orf (*5&<SL \t> NO". I<4) 

MGAQFSKTAAKGEAAAERPGEAAVASSPSKANGQENGHVKVNGDASPAAAESGAKEELQANGSAPAADKEEPAAAGSGAASPSS 
AEKGEPAAAAAPEAGASPVEKEAPAEGEAAEPGSATAAEGEAASAASSTSSPKAEDGATPSPSNETPKK KRS4FPSRSLSS 




(+1)/(-2)ORF \0 {40* IS) 
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FIG. 2-2 

MGAQFSKTAAKGEAAAERPGEAAVASSP 

AEKGEPAAAAAPEAGASPVEKEAPAEGEAAEPGSATAAEGEAASAASSTC 
LLQEEQEGGWRRR 

TCF-4 

(wt)ORF IQ> |O0- (h) 

MPQLNGGGGDDLGANDELISFKDEGEQEEKSSENSSAERDLADVKSSLVNESETNQNSSSDSEAERRPPPRSESFRDKSRESLEEA 
AKRQDGGLFKGPPYPGYPFIMIPDLTSPYLPNGSLSPTARTYLQMKWPLLDVQAGSLQSRQALKDARSPSPAHIVSNKVPWQHPHH 
VHPLTPLITYSNEHFTPGNPPPHLPADVDPKTGIPRPPHPPDISPYYPLSPGTVGQIPHPLGWLVPQQGQPVYPITTGGFRHPYPTALT 
VNASVSRFPPHMVPPHHTLHTTGIPHPAIWPWKQESSQSDVGSLHSSKHQDSKKEEEKKKPHIKKPLNAFMLYMKEMRAKWAEC 
TLKESAAINQILGRRWHALSREEC^KYYEU\RKERQLHMQLYPGWSARDNYGKKKKRKRDKQPGETNEHSECFLNPCLSLPPITDLS 
APKKCRARFGLDQQNNWCGPCRRKKKCVRYIQGEGSCLSPPSSDGSLLDSPPPSPNLLGSPPRDAKSQTEQTQPLSLSLKPDPLAH 
LSMMPPPPALLLAEATHKASALCPNGALDLPPAALQPAAPSSSJAQPSTSWLHSHSSLAGTQPQPLSLVTKSLE 

M)ORFe&£& ib «och ry> 

MPQLNGGGGDDLGANDELISFKDEGEQEEKSSENSSAERDLADVKSSLVNESETNQNSSSDSEAERRPPPRSESFRDKSRESLEEA 

AKRQDGGLFKGPPYPGYPF1MIPDLTSPYLPNGSLSPTARTYLQMKWPLLDVQAGSLQSRQALKDARSPSPAH1VSNKVPVVQHPHH 

VHPLTPLITYSNEHFTPGNPPPHLPADVDPKTGIPRPPHPPDISPYYPLSPGWGQIPHPLGWLVPQQGQPWPITTGGFRHPYPTALT 

VNASVSRFPPHMVPPHHTLHTTGIPHPAIWPWKQESSQSDVGSLHSSKHQDSKKEEEKKKPHIKKPLNAFMLYMKEMRAKWAE^ 

TLKESAAINQILGRRWHALSREE^KYYEL^RKERQLHMQLYPGWSARDNYGKKKKRKRDKQPGETNEHSECFLNPCL^ 

APKKCRARFGLDQQNMWCGPCRRK KSAFATYKVKAAASAHPLQMEAY 

(+1)/(-2)ORF (l> KJOi \0) 

MPQLNGGGGDDLGANDELISFKDEGEQEEKSSENSSAERDLADVKSSLVNESETNQNSSSDSEAERRPPPRSESFRDKSRESLEEA 

AKRQDGGLFKGPPYPGYPFIMIPDLTSPYLPNGSLSPTARTYLQMKWPLLDVQAGSLQSRC^LKDARSPSPAHIVSNKVPWQHPH^ 

VHPLTPLITYSNEHFTPGNPPPHLPADVDPKTGiPRPPHPPDISPYYPLSPGTVGQIPHPLGWLVPQQGQPWPITTGGFRHPYPTALT 

VNASVSRFPPHMVPPHHTLHTTGIPHPAiWPW 

TLKESAAINQILGRRWHALSREECMKYYELARKERQ 

APKKCRARFGLDQQNNWCGPCRRKK(K)VraLHTR 

TAF1b 

(wt)ORF ( 0 (\J£>', 

IPAFPAGWLQPFPEAALATRVTVPAVEAPAAPRLDLEESEEFKERCTQCAAVSWGLTDEGKYYCTSCHNW 

QIKALNRGLKKKNNTEKGWDWWCEGFQYILYQQAEALKNLGVGPELKNDVLHNFWKRYLQKSKQAYCKNPNATTGRKPTVLEDNL 

SHSDWASEPELLSDVSCPPFLESGAESQSDIHTRKPFPVSKASQSETSVCSGSLDGVEYSQRKEKGIVKMTMPQTLAFCYLSLLWQ 

REAITLSDLLRFVEEDHIPYINAFQHFPEQMKLYGRD^^ 

LPDEMHSLTCHWKMTGMGEVDFLTFDPIAKMAKAVKYDV^ 

YQIMKKAFDEKKQKWEEARAKYLWKSEKPLYYSFVDKPVAYKKREMWNLQKQFSTLVDSTATAGKKSPSSFQFNVVTEEDTDRTC 
FHGHSLQGVLKEKGQSLLTKNSLYWLSTQKFCRW 

(-1)ORF t^Sfr 1 £> S)0'. 7Xf) 

IPAFPAGWLQPFI^AALATRVTVPAVEAPAAPRLDLEESEEFKERCTQCAAVSWGLTDEGKYYCTSC 
Qi KALNRGLKK K TILKKA GIGMCVKVSSIFFINKQKP 
(+1)/(-2)ORF lb lOOi 2-1/ IZC?) 

IPAFPAGWLQPFPEAALATRVT^PAVEAPAAPRLDLEESEEFKERCTQCAAVSWGLTDEGKYYCTSCHNW 
QIKALNRGLKKKiTaQY 

AC-1 

(wqorf (65a 16 lOO' 

MDTQKQIHKTHNSKNQFFTIFFFLSVEFGKEGTRKNFYLLLSIGHYGRKSRRADLGTADTADKTEPECFAASWTFDPNPSVTVSGAHS 
TAVHQ ^ 

M)ORF(56et to jocnr» 

MDTQKQI H KTHMSKMQFFTIF FSCGLNLGRKEHAKIFTFFFGLDTMDGNPGELTLELQTLQIKQSQNALLPA GPL TQTPV 

<+i)/(-2)orf (5£©. I D tO(?l 2H) 

mdtqkqihkthnsknqfftlff(f)p\/s 

Sbc63 

(wt)ORF (*5€(3l i 0 PC?'. LS) 

MAGQQFQYDDSGNTFFYFLTSFVGLIVIPATYYLWPRDQNAEQIRLKNIRKWGRCMWYRLRLLKPQPNIIPTVKKIVLU\GWALFLFL 
AYKVSKTDREYQEYNPYEVLNLDPGAWAEIKKQYRLLSLKYHPDKGGDEVMFMRIAKAYAALTDEESRKNWEEFGNPDGPQATSF 
GiALPAWIVDQKNSILVLLWGLAFMVILPNAA/GSVVWYRSIRYSGDQILIRTTQIYTYFWKTRNMDM 

SRPTDNILIPQLIREIGSINLKKNEPPLTCPYSLKARVLLLSHU\RMKIPETLEEDQQFMLKKCPALLQEMVNVICQUVMARNREEREFR 

APTLASLENCMKLSQMAVQGLQQFKSPLLQLPHIEEDNLRRVSNHKKYKIKTIQDLVSLKESDRHTLLHFLEDEKYEEVMAVLGSFPY 

VTMDIKSQVLDDEDSNNIWGSLVWLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQKSKGPKKTAKSKKK^ 

PLKKKPTPVLLPQSKQQKQKQANGWGNEAAVKEDEEEVSDKGSDSEEEETNRDSQSEKDDGSDRDSDREQDEKQNKDDEAEW 

QELQQSIQRKERALLETKSKITHPWSLYFPEEKQEWWWLYIADRKEQTLISMPYHVCTLKDTEEVELKFPAPGKPGNYQYTVFLRSD 

SYMGLDQiKPLKLEVHEAKPVPENHPQWDTAlEGDEDQEDSEGFEDSFEEEEEEEEDDD 

(-1)9erA-Repeat 0$€& lb fOO'.T^) 

MAGQQFQYDDSGNTFFYFLTSFVGLIVIPATYYLWPRDQNAEQIRLKNIRKWGRCMWYRLRLLKPQPNIIPWKKIVLLAGWALFLFL 
AYKVSKTDREYQEYNPYEVLNLDPGAWAEIKKQYRLLSLKYHPDKGGDEVMFMRIAKAYAALTDEESRKNWEEFGNPDGPC^TSF 
GIALPAWIVDQKNSILVLLWGLAFMVILPVWGSVVWYRSIRYSGDQILIRTTQIYTYFWKTRNM 

SRPTDNIUPQLIREIGSINLKKNEPPLTCPYSLKARVLLLSHLARMKIPETLEEDQQFMLKKCPALLQEMVNVICQLIVMARNRE 
APTLASLENCMKLSQMAVQGLQQFKSPLLQLPHIEEDNLRRVSNHKKYKIKTIQDLVSLKESDRHTLLHFLEDEKYEEVMAVLGSFPY 
WMDIKSQVLDDEDSNNIWGSLVWLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQKSKGPKKTAKSKKRW 
L 
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FIG. 2-3 

(+1)/(-2)9erA-Repeat IfrfUP, EH> 

MAGQQFQYDDSGNTFFYFLTSFVGLIVIPATYYLWPRDQNAEQIRLKNIRW 

AYKVSKTDREYQEYNPYEVLNLDPGAWAEIKKQYRLLSLKYHPDKGGDEVMFMRIAKAYAALTDEESRKNWEEFGNPDGPQATSF 

GIALPAWIVDQKNSILVLLWGLAFMVILPVWGSV\AAfYRS 

SRPTDNIUPQUREIGSINLKKNEPPLTCPYSLK^^ 

APTL^SLENCMKLSQMAVQGLQQFKSPLLQLPHIEEDNLRRVSNHKKYKIKTIQDLVSLKESDRHTLLHFLEDEKYEEVMAVLGSFPY 
WMDIKSQVLDDEDSNNIWGSLVTVLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQ 
KSKGPKKTAKSKK(K )ETFKKKTYTCAITTVKATETKAGKWSRWE 
(-1)10erA-Repeat C<£& I b Z>&) 

MAGQQFQYDDSGNTFFYFLTSFVGLIVIPATYYLWPRDQNAEQIRLKNIRKWGRCMWYRLRLLKPQPNIIPWKKIVLLAGWALFLF 

AYKVSKTDREYQEYNPYEVLNLDPGAWAEIKKQYRLLSLKYHPDKGGDEVMFMRIAKAYAALTDEESRKNWEEFGNPDGPQATSF 

GIALPAWIVDQKNSILVLLWGLAFMVlLPNAA/GSWWYRSiRYSGDQILIRTTQIYTYFVYKTRNMDMK 

SRPTDNILIPQUREIGSINLKKNEPPLTCPYSLKARVLLLSHLARMKIPETLEEDQQFMLKKCPALLQEMVNVICQLIVMARNREEREFR 

APTLASLENCMKLSQMAVQGLQQFKSPLLQLPHIEEDNLRRVSNHKKYKIHTIQDLVSLKESDRHTLLHFLEDEKYEEVMAVLGSFPY 

WMDIKSQVLDDEDSNNITVGSLVTVLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQ 

KSKGPKKTAKSKKKKPLK KNLHLCYYHSQSNRNKSRQMESLGMKLQ 

(+1)/<-2)10erA-Repeat lb HO' 2tK) 

MAGQQFQYDDSGNTFFYFLTSFVGUVIPATYYLWPRDQNAEQIRLKNIRKWGRCMWYRLRLLKPQPNIIPWKKIVLIJVGWALFLFL 
AYKVSKTDREYQEYNPYEVLNLDPGATVAEIKKQYRLLSLKYHPDKGGDEVMFMRiAKAYAALTDEESRKNWEEFGNPDGPQATSF 
GlALPAWIVDQKNSILVLLWGb^FMVILPVWGSWWYRSIRYSGDQiLIRTTQIYTYFWKTRNMDMKRLIM 

SRPTDNILIPQLIREIGSfNLKKNEPPLTCPYSLKARVLLLSH!J\RMKIPETLEEDQQFMLKKCPALLQEMVNVICQLIVMARNREEREFR 
APTU\SLENCMKLSQMAVQGLQQFKSPLLQLPHIEEDNLRRVSNHKKYKIKTIQDLVSLKESDRHTLLHFLEDEKYEEVMAVLGSFPY 
VTMDIKSQVLDDEDSNNITVGSLVTVLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQ 
KSKGPKKTAKSKKKKPLKK(K )TYTCAITTVKATETKAGKWSRWE 

Caspase 5 

(wt)ORF 1 b H0\ 3d) 

MFKGILQSGLDNFVINHMLKNhWA^ 
DAKIEDKAULVDSLRKNRVAHQMFTQT^ 

LIICNTKFDHLPARNGAHYDIVGMKRLLQGLGYTWDEKNLTARDMESVLRAFAARPEHKSSDSTFLVLMSHGILEGICGTAHKKKKPD 
VLLYDTIFQIFNNRNCLSLKDKPKVIIVC^CRGEK^ 

TRGSIFiTELITCFQKYSCCCHLMEIFRKVQKSFEVPQAKAQMPTIERATLTRDFYLFPGN 

(-i)ORFCsea it> HO: 30 

MFkrrai nsrei PNFV1NHMI KNNVAGQTSIQTLVPNfTPQKSTSVKKDNHKK Kjg^^ 

(+i)/(-2)orf fb MO: ^20 

MFKGILQSGLDNFVINHMLKNNVAGQTSIQTLVPNTDQKSTSVKKDNHKK(K)A/S 

AIM2 

(wt)ORF 16 MO' 

MESKYKEILLLTGLDNITDEELDRFKFFLSDEFNIATGKLHTANRIQVATLMIQNAGAVSAVMKTIRIFQKLNYMLLAKRLQEEKEKVDKQ 
YKS\n"KPKPLSC^EMSPAASAAIRNDVAKQRAAPKVSPHVKPEQKQMVAQQESIREGFQKRCLPVMVLKAKKPFTFETQEGKQEMF 
HATVATEKEFFFVKVFNTLLKDKFIPKR1IIIARYYRHSGFLEVNSASRVLDAESDQKVNVPLNIIRKAGETPKINTLQTQPLGTIVNGLFV 
VQKVTEKKKNILFDLSDNTGKMEVLGVRNEDTMKCKEGDKVRLTFFTLSKNGEKLQLTSGVHSTIKVIKAKKKT 

(-i)orf«£G tb MO: ?M) 

MESKYKEILLLTGLDNITDEELDRFKFFLSDEFNIATGKLHTANRIQVATLMiQNAGAVSAVMKTIRIFQKLNYMLLAKRLQEEKEKVDKQ 
YKSWKPKPLSQAEMSPAASAAIRNDVAKQRAAPKVSPHVKPEQKQMVAQQESIREGFQKRCLPVMVLKAKKPFTFETQEGKQEMF 
H ATVATEKEFFFVKVFNTLLKDKFi PKRI 1 1 1 AR YYRHSGFLEVNSASRVLDAESDQKVN VPLN 1 1 RKAGETP Kl NTLQTQPLGTI VNGLFV 
VQKV/TEKKKNIl FDI gnMTre«Mi=\/i f^N/RMFnTMKnkPnnKVRi TFFTl fiKMGFKLQLTSGVHST]KVIKAKK KHRE^/KR7/VSSQ/-\/ 
(+1)/(-2)ORF 10 h40i 5§) 

MESKYKEILLLTGLDNITOEELDRFKFFLSDEFN^^ 

YKSWKPKPLSQAEMSPAASAAIRNDVAKQRAAPKVSPHVKPEQKQMVAQQESIREGFQKRCLPVMVLKAKKPFTFETQEGKQEMF 

HATVATEKEFFFVKVFNTLLKDKFIPKRHUARYYRHSGFLEVNSASRVLDAESDQKVNVPLNIIRKAGETPKINTLQTQPLGTIVNGLFV 

VQKWEKKKNILFDLSDNTGKMEVLGVRNEDTMKCKEGDKVRLTFFTLSKNGEKLQLTSGVHSTIKVIKAKK(K)M^K 

SLC23A1 

(wt)ORF (^£a 10 {sJO: ffc) 

MMGIGKNTTSKSMEAGSSTEGKYEDEAKHPAF^ 

DMIYTIEDVPPWYLCIFLGLQHYLTCFSGTJAVPFLLAD^ 

ILSLDKWKCNTTDVSVANGTAELLHTC^ 

GlAMLT!FLVLLFSQYARNVKFPLPlYKSKKGVVTAYKLQLFKMFP!ilAiiLVSWLLCFIFTWDVFPPDSTKYGFYARTDARQGVLLVAPW 

PKVPYPFQWGLPTVSAAGVIGMLSAWASIIESIGDYYACARLSCAPPPPiHAINRGlFVEGLSCVLDGIFGTGNGSTSSSPNIGVLGITK 

VGSRRVIQCGAALMLALGMIGKFSALFASLPDPVLGALFCTLFGMITAVGLSNLQFIDLNSSRNLFVLGFSIFFGLVLPSYLRQNPLVTGI 

TGIDQVLNVLLTTAMFVGGCVAFILDNTIPGTPEERGIRKWKKGVGKGNKSLDGMESYNLPFGMNIIKKYRCFSYLPISPTFVGYTWK 

GLRKSDNSRSSDEDSQATG 

(-i)orf (sea ib njo: 3"t) 

MMGIGKNTTSKSMEAGSSTEGKYEDEAKHPAFFTLPWINGGATSSGEQDN^ 

DMIYTIEDVPPWYLCIFLGLQHYLTCFSGTIAVPFLU\DAMCVGYDQWATSQLIGTIFFCVGITTLLQTTFGCRLPLFQTSAFAFLAPA^ 
ILSLDKWKCNTTDVSVANGTAELLHTEHIWYPRIREIQGAIIMSSLIEWIGLLGLPGALLKYIGPLTITPWALIGLSGFC^GERAGKHW 
GIAMLTIFLVLLFSQYARNVKFPLPIYKSKKGVVTAYKLQLFKMFPIILAILVSWLLCFIFTWDVFPPDSTKYGFYARTDARQGVLLVAP^ 
FKVPYPFQWGLPTVSAAGVIGMLSAWASIIESIGDYYACARLSCAPPPPSTQ 

{+i)/(-2)orf c sea lb \O0i Sfi) 
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MMGIGKNTTSKSMEAGSSTEGKYEDEAKHPAFFTLPWtNGGATSSGEQDNEDTELMAIYTTENGIAEKSSLAETLDSTGSLDPQRS 

DMIYTIEDVPPVVYLC(FLGLQHYLTCFSGTIAVPFLU\DAMCVGYDQWATSQLIGTIFFCVGiTTLLQTTFGCRLPLFQTS 

ILSLDKWKCNTTDVSVANGTAELLH^^ 

GIAMLTIFLVLLFSQYARNVKFPLPIYKSKKGWTAYKLQLFKMFPIil^lLVSWLLCFiFTVTDVFPPDSTKYGFYARTDARQGVLLVAPW 

Ct/\/DVDCA\A//?1 DT\/CA Af^\/irSMl CA\A/AC||CQ|nnWAP.AOI QP.APPP 



FKVP YPFQWGLPTVS AAGVI GMLSAWAS 1 1 ES I GDYYACARLSCAPPP 
(P )HPRNKQGNFRGRPLLCS 

ABCF1 



(wt)ORF (5£Q lOvOOif^) 

MPKAPKQQPPEPEWIGDGESTSPSDKWKKGKKDKKIKKTFFEELAVEDKQAGEEEKVLKEKEQQQQQQQQQQKKKRDTRKGRR 
KKDVDDDGEEKELMERLKKLSVPTSDEEDEVPAPKPRGGKKTKGGNVFAALIQDQSEEEEEEEKHPPKPAKPEKNRINKAVSEEQQ 
dai isriisisriiftzczisciis'riu'A i/dhm^pa a i n^!I=frc:nl^l=PPlll^l=k'CDPU'or2l^l=k , Ak'l^AI=n^/lf=VPc^n\/ACl ^AAMAAPNinPQ\/.QnApy.Qco 



PALKGKKGKEEKSKGKAKPQNKFAALDNEEEDKEEEIIKEKEPPKQGKEKAKKAEQMEYERQVASLKAANAAENDFSVSC^EMSSR 
(^MLENASDIKLEKFSISAHGKELFVNADLYIVAGRRYGLVGPNGKGKTTLLKHIANRALSIPPNIDVLLCEQEWADETPAVQAVLRAD 
TKRLKLLEEERRLQGQLEQGDDTAAERLEKWEELRATGAAAAEAKARRILAGLGFDPEMQNRPTQKFSGGWRMRVSLARALFMEP 
TLLMLDEPTNHLDLNAVIWLNNYLQGWRKTLLIVSHDQGFLDDVCTDIIHLDAQRLHYYRGNYMTFKKMYQQKQKELLKQYEKQEKKL 
KELKAGGKSTKQAEKQTKEALTRKQQKCRRKNQDEESQEAPELLKRPKEYTVRFTFPDPPPLSPPVLGLHGVTFGYQGQKPLFKNL 
DFGIDMDSRICIVGPNGVGKSTLLLLLTGKLTPTHGEMRKNHRLKIGFFNQQYAEQLRMEETPTEYLQRGFNLPYQDARKCLGRFGLE 
SHAHTIQICKLSGGQKARWFAELACREPDVULDEPTNNLDIESIDALGEAINEYKGAVIWSHDARLITETNCQLWWEEQSVSQIDG 
DFEDYKREVLEALGEVMVSRPRE 



(-DORF^^ea id roo*'4o) 

MPKAPKOOPPFPFWinDnERTSPSDKWKKGKKDKKIKKTFFEELAVEDKQAGEEEKVLKEKEQQQQQQQQQQK KSE/PEK/AGGR 
RMWMMMEKRKSSWSVLRSSQCQPVMRRMKYPPQNPAEGRKPRVVMFLQP 

(+i)/(-2)orf c<£a i b too: 4» 

MPKAPKQQPPEPEWlGDGESTSPSDKWKKGKKDKKIKKTFFEELAVEDKQAGEEEKVLKEKEQQQQQQQQQQKK(K )>ARYPK/?QA 
EEGCG 

HSPC259 

(wt)ORF (5£<2 |0 fOO'W^) 

SPDYFPQISSQFGTVEK - 777- 

MEKIFISSSTKAEGKGISPFEAPINTCW^PEKGKEAWQEPERSWFQTKEERK^ 

AEERSQFEILKAQMFAERU\KRNRRAKRARAMPEEEPVRGPAKKQKQGKKSVFDEELTNTSKKALKQYRAGPSFEERKQLGLPHQR 

RGGNFKSNPDTRGGSSCRGLKKFMGAALKSLPCGKSSWLVCLFSICLKKKQKQKTTLWCGGMVRSYFPKHVCQSPFLLISFHMTIL 

NGSIFGKRE 

H)ORF(S€a 10 tO<T.4£> 

MEKIFISSSTKAEGKGISPFEAPINTC^PPEKGKEAWQEPERSW 

AEERSQFEILKAQMFAERLAKRNRRAKRARAMPEEEPVRGPAKKQKQGKKSVFDEELTNTSKKALKQYRAGPSFEERKQLGLPHQR 
RGGNFKSNPDTRGGSSCRGLKKFMGAALKSLPCGKSSWLVCLFSIC ^ 

(+1)/(~2)ORF to Mo', 4<4) 

MEKIFISSSTKAEGKGISPFEAPINTQAPPEKGKEAWQEPERSWFQTKEERKKEKIAKALQEFDLALRGKKKRKKFMKDAKKKGEMT 
AEERSQFEILKAQMFAERLAKRNRRAKRARAMPEEEPVRGPAKKQKQGKKSVFDEELTNTSKKALKQYRAGPSFEERKQLGLPHQR 
RnRNIFKSNPnTRGGSSCRGLKKFMGAALKSLPCGKSSWLV^ 

(wt)ORF io Mo: 45") 

MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGGEAPEU\LDPVPQDASTKKLSECLKRIGDELDSNMELQRMIAAVDTD 
SPREVFFRVAADMFSDGNFNWGRWALFYFASKLVLKALCTKVPELiRTIMGVVTLDFLRERLLGWIQDQGGWDGLLSYFGTPTWQT 
VTI FVAGVLTASLTIWKKMG 

(-1)ORF (S£q i 0 N>0'. 

MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGG RHPSI^Pl4^?Ct/?MRPPRS 

(+i)/(-2)ORF(^ea 15 jOo'. 4~t) 

MnGRGFQPRGGGPTSSEQIMKTGALLLQGFlQDRAGRMGG rG)G7RAGPGPG/\SGCWQ£AERVSQ>AHPGRTGQ 

TCF6L1 

(wt)ORF t<£& 1 5 rJOt 4®) 

MAFLRSMWGVLSALGRSGAELCTGCGSRLRSPFSFWLPRWFSSVLASCPKKPVSSYLRFSKEQLPIFKAQNPDAKTTELIRRIAQR 

WRELPDSKKKIYQDAYRAEWQWKEEISRFKEQLTPSQIMSLEKEIMDKHLKRKAMTKKKELTLLGKPKRPRSAYNVW 

GDSPQEKLKTVKENWKNLSDSEKELYIQHAKEDETRYHNEMKSWEEQMIEVGRKDLLRRTIKKQRKYGAEEC 

(-i)orf c^sQi r(s 4*0 

MAFLRSMWGVLSALGRSGAELCTGCGSRLRSPFSFWLPRWFSSVLASCPKKPVSSYLRFSKEQLPIFKAQNPDAKTTELIRRIAQR 
WRELPDSKKKIYQDAYRAEWQVYKEEISRFKEQLTPSQIMSLEKEIMDKHLKRKAMTKKKS 

(+i)/(.2)orf cse§ i b kJo'. so) 

MAFLRSMWGVLSALGRSGAELCTGCGSRLRSPFSFWLPRWFSSVLASCPKKPVSSYLRFSKEQLPIFKAQNPDAKTTELIRRIAQR 
WRELPDSKKKlYQDAYRAEWQWKEElSRFKEQLTPSQiMSLEKEM^ 

FTL3L 

(wt)ORF (56& i£> jO£K'SI> 

MTVU\PAWSPTTYLLLLLLLSSGLSGTQDCSFQHSPISSDFAVKIRELSD^ 

VAGSKMQGLLERVNTEIHFVTKCAFQPPPSCLRFVQTNiSRLLQETSEQLVALKPWITRQNFSRCLELQCQPDSSTLPPPWSPRPLE 
ATAPTAPQPPLLLLLLLPVGLLLLAAAWCLHWQRTRRRTPRPGEQVPPVPSPQDLLLVEH 

(-i)orf(5£g IbfOO'.SX) 

MWLAPAWSPTTYLLLLLLLSSGLSGTQDCSFQHSPISSDFAVKIRELSDYLLQDYPVWASNLQDEELCGGLWRLVI^QRW 

VAGSKMQGLLERVNTEIHFVTKCAFQ 

PPP AVF>4SSRPr5PASCRRPPSSWWR 
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(+1)/(-2)ORF (fSQsk fb f40^ 

MWl^PAWSPTTYLLLLLLLSSGLSGTQDCSFQHSPISSDFAVKIRELSDYLLQDYPVWASNLQDEELCGGLWRLVLAQ 
VAGSKMQGLLERVNTEIHFVTKCAFQ 

PP(P )QLSSLRPDQHLPPPAGDLRAAGGAEALDHSPELLPVPGAAVSAR 

OGT 

(wt)ORF (56a i D jOo: SM-) 

MLQGHFWLVREGIMISPSSPPPPNLFFFPLQIFPFPFTSFPSHLLSLTPPKACYLKAIETQPNFAVAWSNLGCVFNAQGEIWLAIH 
KAWLDPNFLDAYINLGNVLKEARIFDRAVAAYLRALSLSPNHAW 

KGSVAEAEDCYNTALRLCPTHADSLNNLANIKREQGNIEEAVRLYRKALEVFPEFAAAHSNLASVLQQQGKLQEALMHYKEAIRISPTF 

ADAYSNMGNTLKEMQDVQGALQCYTRAIQINPAFADAHSNL^SIHKDSGNIPEAIASYRTALKLKPDFPDAYCNLAHCLQIVCDWTDY 

DERMKKLVSIVADQLEKNRLPSVHPHHSMLYPLSHGFRKAIAERHGNLCLDKiNVLHKPPYEHPKDLKLSDGRLRVGYVSSDFGNHPT 

SHLMQSIPGMHNPDKFEVFCYALSPDDGTNFRVKVMAEANHFIDLSQIPCNGKAADRIHQDGIHILVNMNGYTKGARNELFALRPAPi 

QAMWLGYPGTSGALFMDYMTDQETSPAEVAEQYSEKLAYMPH^^ 

LPDVKIVKMKCPDGGDNADSSNTALNMPVIPM^ 

EDAIVYCNFNQLYKIDPSTLQMWANILKRVPNSVLWLLRFPAVGEPNIQQYAQNMGLPQNRIIFSPVAPKEEHVRRGQLADVCLDTPL 

CNGHTTGMDVLWAGTPMWMPGETl^SRVAASQLTCLGCLELIAKNRQEYEDIAVKLGTDLEYLKKVRGKVWKQRISSP 

MELERLYLQMWEHYAAGNKPDHMIKPVEVTESA 

(-DORF ibtOO'-SS) 

MLQGHFWLVREGIMISPSSPPPPNLF FSL YKFSPFPLPPFPPIFFH 
(+1)/(-2)ORF lt> ^0'- SI?) 

MLQGHF\NLVREG\MSPSSPPPPMLFF(F) PFTNFPLSLYLLSLPSSFINPS 

ELAVL3 

(wdorf (seatbiooisrr) 

MESQVGGGPAGRPAQRPLLGTNGATDDSKTNLIVNYLPQNMTQDEFKSLFGSIGDIESCKLVRDKITGQSLGYGFVNYSDPNDADKA 
INTLNGLKLQTKTiKVSYARPSSASIRDANLWSGLPKTMSQKEMEQLFSQYGRIlTSRILVDQVTGVSRGVGFIRFDKRiEAEEAIKGLN 
GQKPLGAREPIWKFANNPSQKTGQALLTHLYQSSARRYAGPLHHQTQRFRLDNLLNMAYAVKRFSPIAIDGMSGLAGVGLSGGAAG 
GWCIFWNLSPEPDQSVLWQLFGPFGAWNVKVIRDFTTNKCKGFGFMTMTNYDEAAMAIASLNGYRLGQRVLQVSFKTSKQH 

m)orf c<£& io rOo'.se) 

MESQVG GARPAGLPNGHSLVQMEPLTTARPTSSSTTCPRT 

(+D/(-2)orf (5£a \t> too S£0 

MESQVGGf G )PGRP>A CPTA TPWYKWSH 

MAC30X 

(wt)ORF /^g(3t (0 |VJo J iao) 

LFSHQRVQAQPTDYGGSFTRRCVEWLLGLYFLSHIPITLFMDLQAWPRELYPVEFRNLLKWYAKEFKDPLLQEPPAWFKSFLFCELV 

FQLPFFPiATYAFLKGSCKWIRTPAIIYSVHTMTTLiLILSTFLFEDFSKASGFKGQRPETLHERLTLVSWAPYLLIPFiLLiFMLRSPY^ 

EEKRKKK 

(-1)ORF(S6Gl lfc> M0 

LFSHQRVQAQPTDYGGSFn*RRCVEWLLGLYFLSHIP!TLFMDLQAWPRELYPVEFRNLLKWYAKEFKDPLLQEPPAWFKSFLFCELV 

FQLPFFPIATYAFLKGSCKWIRTPAIIYSVHTMTTLILILSTFLFEDFSKASGFKGQRPETLHERLTLVSWAPYLLIPFILLIFMLRSPYYKY 

E EKRK KME GNNHWPRVEMPTGWLLVG YIQEHCSEPTSSAAFETLAAMHKSKMVSGTMSNPHLLPFFFFF 

(+1)/(-2)ORF C^©, (£> JsJO : fcZ) 

LFSHQRVQAQPTDYGGSFTRRCVEWLLGLYFLSHIPITL^ 

FQLPFFPIATYAFLKGSCKWIRTPAIIYSVHTMTTULILSTFL^ 

BBKRKK(K )MKETTTGPG 

SLC4A3 

(wt)ORF (5£& ID M0* 63) 

MANGVIPPPGGASPLPQVRVPLEEPPLSPDVEEEDDDLGKTLAVSRFGDLISKPPAWDPEKPSRSYSERDFEFHRHTSHHTHHPLSA 

RLPPPHKLRRLPPTSARHTRRKRKKEKTSAPPSEGTPPIQEEGGAGVDEEEEEEEEEEGESEAEPVEPPPSGTPQKAKFSIGSDEDD 

SPGLPGRAAVTKPLPSVGPHTDKSPQHSSSSPSPRARASRLAGEKSRPWSPSASYDLRERLCPGSALGNPGGPEQQVPTDEAEAQ 

MLGSADLDDMKSHRLEDNPGVRRHLVKKPSRTQGGRGSPSGLAPILRRKKKKKKLDRRPHEVFVELNELMLDRSQEPHWRETARW 

IKFEEDVEEETERWGKPHVASLSFRSLLELRRTIAHGAALLDLEQTTLPGIAHLWETMIVSDQIRPEDRASVLRTLLLKHSHPNDDKDS 

GFFPRNPSSSSMNSVLGNHHPTPSHGPDGAVPTMADDLGEPAPLWPHDPDAKEKPLHMPGGDGHRGKSLKLLEKIPEDAEATWL 

VGCVPFLEQPAAAFVRLNEAVLLESVLEVPVPVRFLFVMLGPSHTSTDYHELGRSIATLMSDKLFHEAAYQADDRQDLLSAISEFLDG 

SIVIPPSEVEGRDLLRSVAAFQRELLRKRREREQTKVEMTTRGGYTAPGKELSLELGGSEATPEDDPLLRTGSVFGGLVRDVRRRYP 

HYPSDLRDALHSQCVAAVLFiYFAALSPAITFGGLLGEKTEGLMGVSELIVSTAVLGVLFSLLGAQPLLWGFSGPLLVFEEAFFKFCRA 

QDLEYLTGRVWVGLWLWFVLALVAAEGSFLVRYISPFTQEiFA 

ALPPTEGPPSPRNQPNTALLSLILMLGTFFIAFFLRKFRNSRFLGGKARRIIGDFGIP^ 

RSWFIPPLGSARPFPPWMMVAAAVPALLVLILIFMETQITALIVSQKARRLLKGSGFHLDLLLIGSLGGLCGLFGLPWLTAATVRSVTHV 
NALTVMRTAIAPGDKPQIQEVREQRWGVLIASLVGLSIVMGAVLRRIPLAVLFGIFLYMGVTSLSGiQLSQRLLLILMPAKHHPEQPYVT 
KVKTWRMHLFTCIQLGCIALLWWKST^ 

H)orf (^£G (£> isJo;fe4) 

MANGVIPPPGGASPLPQVRVPLEEPPLSPDVEEEDDDLGKTLAVSRFGDLISKPPAWDPEKPSRSYSERDFEFHRHTSHHTHHPLSA 
Ri PPPHKI RRi PPT^ARHTRRKRKKFKT?SAPPSEGTPPlQEEGGAGVDEEEEEEEEEEGESEAEPVEPPP QGPHR/?QSSP/-EW-RM 
TVQASLGGLLSPSPCPRWAHTLTRAPSTPAAPPAPGPGPPDSLGRKAGPGAHRPVMTCGSDCAQAVPWATQVVQSSRCPQMRRR 
PRC WVLQ TWTT 

(+1)/(-2)ORF tS£& tC> tOO'.feS) 

MANGVIPPPGGASPLPQVRVPLEEPPLSPDVEEEDDDLGKTLAVSRFGDLISKPPAWDPEKPSRSYSERDFEFHRHTSHHTHHPLSA 
Rl pppHKl RRI PPTfiARHTRRKRKKEKTSAPPSEGTPPlQEEGGAGVDEEEEEEEEEEGESEAEPVEPP(P )LPDPrgG/<\/LHlVK 
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PRKDC 

(wt)ORF(SeQ 10 *J0l^) 

MAGSGAGVRCSLLRLQETLSAADRCGAALAGHQLiRGLGQECVLSSSPAVLALQTSLVFSRDFGLLVFVRKSLNSIEFRECREEILKFL 
CIFLEKMGQKIAPYSVEIKNTCTSVYTKDRA^ 

GEVHPSEMINNAENLFRAFLGELKTQMTSAVREPKLPVLAGCLKGLSSLLCNFTKSMEEDPQTSREIFNFVLKAIRPQIDLKRYAVPS^ 
GLRLFALHASQFSTCLLDNYVSLFEVLLKWCAHTNVELKKAALSALESFLKQVSNMVAKNAEMHKNKLQYFMEQFYGIIRNVDSNNKE 
LS1AIRGYGLFAGPCKVINAKDVDFMWEL1QRCKQMFLTQTDTGDDRWQMPSFLQSVASVLLYLDWPEVYTPVLEHLWMQIDSFP 
QYSPKMQLVCCRAIVKVFb^UVAKGPVLRNCISTW^ 

SSDQMMDSILADEAFFSVNSSSESLNHLLYDEFVKSVLKIVEKLDLTLEIQWGEQENGDEAPGNAA/MIPTSDPAANLHPAKPKDF 
NLVEFCREILPEKQAEFFEPWVYSFSYELILQSTRLPLISGFYKLLSITVRNAKKIKYFEGS 

(-i)orf (sea id v^o*. trn 

MAGSGAGVRCSLLRLQETLSAADRCGAALAGHQLIRGLGQECVLSSSPAVLALQTSLVFSRDFGLLVFVRKSLNSIEFRECREEJLKFL 
CIFLEKMGQKIAPYSVEIKNTCTS\An*KDRAAKCKIPALDLLIKLLQTFRSSRLMDEFKIGELFSKFYGELALKKKYQ/QF 

(+i)/(-2)orf csee ii> Mo'.6gr> 

MAGSGAGVRCSLLRLQETLSAADRCGAALAGHQLIRGLGQECVLSSSPAVLALQTSLVFSRDFGLLVFVRKSLNSIEFRECREEILKFL 
CIFLEKMGQKiAPYSVEIKNTCTS\ATKDRAAKCKlPALDLLIKLLQTFRSSRLMDEFKIGELFSKFYGELALKK(K W7RYSFRKS/ 

UVRAG 

(wt)ORF (<>6& \t> tOO/ 6^ 

MSASASVGGPVPQPPPGPAAALPPGSAARALHVELPSQQRRLRHLRNIAARNIVNRNGHQLLDTYFTLHLCSTEKIYKEFYRSEVIKN 

SLNPTWRSLDFGIMPDRLDTSVSCFWKIWGGKENIYQLLIEWKVCLDGLKYLGQQIHARNQNEIIFGLNDGYYGAPFEHKGYSNAQK 

TILLQVDQNCVRNSYDVFSLLRLHRAQCAIKQTQVTVQKIGKEIEEKLRLTSTSNELKKKSECLQLKILVLQNELERQKKALGREVALLH 

KQQIALQDKGSAFSAEHLKLQLQKESLNELRKECTAKRELFLKTNAQLTIRCRQLLSELSYiYPIDLNEHKDYFVCGVKLPNSEDFQAK 

DDGSIAVALGYTAHLVSMISFFLQVPLRYPIIHKGSRSTIKDNINDKLTEKEREFPLYPKGGEKLQFDYGWLLNKNIAQLRYQHGLGTP 

DLRQTLPNLKNFMEHGLMVRCDRHHTSSAIPVPKRQSSIFGGADVGFSGGIPSPDKGHRKRASSENERLQYKTPPPSYNSALAQPVT 

TVPSMGETERKITSLSSSLDTSLDFSKENKKKGEDLVGSLNGGHANVHPSQEQGEALSGHRATVNGTLLPSEQAGSASVQLPGEFH 

PVSEAELCCTVEQAEEIIGLEAQVSPQVIS 

(-i)orf (56a ib tto;ie>) 

MSASASVGGPVPQPPPGPAAALPPGSAARALHVELPSQQRRLRHLRNIAARNIVNRNGHQLLDTYFTLHLCSTEKIYKEFYRSEVIKN 
SLNPTWRSLDFGIMPDRLDTSVSCFWKIWGGKENIYQLLIEWKVCLDGLKYLGQQIHARNQNEIIFGLNDGYYGAPFEHKGYSNAQK 
TILLQVDQNCVRNSYDVFSLLRLHRAQCAIKQTQVTVQKIGKEIEEKLRLTSTSNELKKKWVACS 

(+i)/(-2)orf vc> uono 

MSASASVGGPVPQPPPGPAAALPPGSAARALHVELPSQQRRLRHLRNIAARNIVNRNGHQLLDTYFTLHLCSTEKIYKEFYRSEVIKN 
SLNPTWRSLDFGIMPDRLDTSVSCFWKIWGGKENIYQLLIEWKVCLDGLKYLGQQIHARNQNEIIFGLNDGYYGAPFEHKGYSNAQK 
TILLQVDQNCVRNSYDVFSLLRLHRAQCAIKQTQVTVQKIGKEIEEKLRLTSTSNELKKK/K^ 

MSH3 

(wt)ORF tt>b3o:i2> 

MSRRKPASGGLAASSSAPARC^VLSRFFQSTGSLKSTSSSTGAADQVDPGAAAAAAAAAAAAPPAPPAPAFPP 

KKRPLENDGPVKKKVKKVQQKEGGSDLGMSGNSEPKKCLRTRNVSKSLEKLKEFCCDSALPQSRVQTESLQERFAVLPKCTDFDDI 

SLLHAKNAVSSEDSKRQINQKDTTLFDLSQFGSSNTSHENLQKTASKSANKRSKSIYTPLELQYIEMKQQHKDAVLCVECGYKYRFFG 

EDAEIAARELNIYCHLDHNFMTASIPTHRLFVHVRRLVAKGYKVGWKQTETAALKAIGDNRSSLFSRKLTALYTKSTLiGEDVNPLIKLD 

DAVNVDEIMTDTSTSYLLCISENKENVRDKKKGNIFIGIVGVQPATGEWFDSFQDSASRSELETRMSSLQPVELLLPSALSEQTEALIH 

RATSVSVQDDRIRVERMDNIYFEYSHAFQAWEFYAKDTVDIK^^ 

EFMTINGTTLRNLEILQNQTDMKTKGSLLWVLDH^ 

GRGLCSIYHKKCSTQEFFLIVKTLYHLKSEFC^IIPAV^^ 

RKDEIQGV!DEIRMHLQE!RKILKNPSAQYVWSGQEFMIE!KNSAVSCIPTDWVKVGSTKAVSRFHSPFiVENYRHLNQLREQLVLDCS 

AEWLDFLEKFSEHYHSLCKAVHHU\WDCIFSU\KVAKQGDYCRPWQEERKIViKNGRHPVIDVLLGEQDQWPNNTDLSEDSERVM 

IITGPNMGGKSSYIKQVAUTIMAQIGSWPAEEATIGlVDGIFTRMGAADNiYKGRSTFMEELTDTAEIIRKATSQSLVILDELGRGTSTH 

DGIAIAYATLEYFIRDVKSLTLFWHYPPVCELEKNYSHQVGNYHMGFLVSEDESKLDPGTAEQVPDFVTFLYQITRGIAARSYGLNVA 

KLADVPGEILKKAAHKSKELEGLINTKRKRLKYFAKLWTMHNAQDLQKWTEEFNMEETQTSLLH 

(-DORF (S£& \1> fJO^Ig) 

MSRRKPASGGLAASSSAPARC^VLSRFFQSTGSLKSTSSSTGAAM 

KKRPLENDGPVKKKVKKVQQKEGGSDLGMSGNSEPKKCLRTRNVSKSLEKLKEFCCDSALPQSRVQTESLQERFAVLPKCTDFDDI 
SLLHAKNAVSSEDSKRQ1NQKDTTLFDLSQFGSSNTSHENLQKTASKSANKRSKSIYTPLELQYIEMKQQHKDAVLCVECGYKYRFFG 
EDAEIAARELNIYCHLDHNFMTASIPTHRLFVHVRRLVAKGYKVGWKQTETAALKA1GDNRSSLFSRKLTALYTKSTLIGEDVNPLIKLD 
DAymOE\MTDTSTSYLLC\SBHKEHyRDK KRATFLLALWECSLPQARLCLIVSRTLLLVQS 

(+i)/(-2)orf C<£Q tfc K)0l1<4) 

MSRRKPASGGLAASSSAPARQAVLSRFFQSTGSLKSTSSSTGAADQVDPGAAAAAAAAAAAAPPAPPAPAFPPQLPPHVATEIDRR 

KKRPLENDGPVKKKVKKVQQKEGGSDLGMSGNSEPKKCLRTRNVSKSLEKLKEFCCDSALPQSRVQTESLQERFAVLPKCTDFDDI 

SLLHAKNAVSSEDSKRQINQKDTTLFDLSQFGSSNTSHENLQKTASKSANKRSKSIYTPLELQYIEMKQQHKDAVLCVECGYKYRFFG 

EDAEIAARELNIYCHLDHNFMTASIPTHRLFVHVRRLVAKGYKVGWKQTETAALKAIGDNRSSLFSRKLTALYTKSTLIGEDVNPLIKLD 

DAVNVDEIMTDTSTSYLLCISENKENVRDKKrK ^GQHFYWHCGSAACHRRGCU 



ACVR2, 

(wt)ORF ID VO\ lt>D 

MGAAAKLAFA VFLISCSSGA ILGRSETQEC LFFNANWEKD RTNQTGVEPC YGDKDKRRHC FATWKNISGS IEIVKQGCWL 
DDINCYDRTD CVEKKDSPEV YFCCCEGNMC NEKFSYFPEM EVTQPTSNPV TPKPPYYNIL LYSLVPLMLI AGIVICAFWV 
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YRHHKMAYPP VLVPTQDPGP PPPSPLLGLK PLQLLEVKAR GRFGCVWKAQ LLNEYVAVKI FPIQDKQSWQ NEYEWSLPG 
MKHENtLQFI GAEKRGTSVD VDLWL1TAFH EKGSLSDFLK ANWSWNELC HIAETMARGL AYLHEDIPGL KDGHKPAISH 
RDIKSKNVLL KNNLTACIAD FGLALKFEAG KSAGDTHGQV GTRRYMAPEV LEGAINFQRD AFLRIDMYAM GLVLWELASR 
CTAADGPVDE YMLPFEEEIG QHPSLEDMQE VWHKKKRPV LRDYWQKHAG MAMLCETIEE CWDHDAEARL SAGCVGERIT 
QMQRLTNIIT TEDIVTWTM VTNVDFPPKE SSL* 

A8, Pos. 451: -1 ORF (Mutrate 16.3%) (5£® ID fO£>t \O0) 

MGAAAKLAFA VFLISCSSGA ILGRSETQEC LFFNANWEKD RTNQTGVEPC YGDKDKRRHC FATWKNISGS IEIVKQGCWL 
DDINCYDRTD CVE KKTALKY IFVAVRAICV MKSFUFRRW KSHSPLQtQL HLSHPITTSC SIPWCHLC 

A8 Pos. 1476: -1 (Mutrate 81.6%) (SEG \§ fOO ' \ 

MGAAAKLAFA VFLISCSSGA ILGRSETQEC LFFNANWEKD RTNQTGVEPC YGDKDKRRHC FATWKNISGS IEIVKQGCWL 
DDINCYDRTD CVEKKDSPEV YFCCCEGNMC NEKFSYFPEM EVTQPTSNPV TPKPPYYNIL LYSLVPLMLI AGIVICAFWV 
YRHHKMAYPP VLVPTQDPGP PPPSPLLGLK PLQLLEVKAR GRFGCVWKAQ LLNEYVAVKI FPIQDKQSWQ NEYEVYSLPG 
MKHENILQFI GAEKRGTSVD VDLWLITAFH EKGSLSDFLK ANWSWNELC HIAETMARGL AYLHEDIPGL KDGHKPAISH 
RDIKSKNVLL KNNLTACIAD FGLALKFEAG KSAGDTHGQV GTRRYMAPEV LEGAINFQRD AFLRIDMYAM GLVLWELASR 
CTAADGPVDE YMLPFEEEIG QHPSLEDMQE VWHKKRGLF * 

FLJ1 1 053, A11 Pos. 1695, Mutrate 52.2% 

wtORF (S6G \C>fOO'. Ud) 

MVLRKLSKKD VTTKLKAMQE FGTMCTERDT ETVKGVLPYW PRIFCKISLD HDRRVREATQ QAFEKLTLKV KKQLAPYLKS 
LMGYWLMAQC DTYTPAAFAA KDAFEAAFPP SKQPEAIAFC KDEITSVLQD HLIKETPDTL SDPQTVPEEE REAKFYRWT 
CSLLALKRLL CLLPDNELDS LEEKFKSLLS QNKFWKYGKH SVPQIRSAYF ELVSALCQRI PQLMKEEASK VSPSVLLSID 
DSDPIVCPAL WEAVLYTLTT IEDCWLHVNA KKSVFPKLST VIREGGRGLA TVIYPYLLPF ISKLPHSITN PKLDFFKNFL 
TSLVAGLSTE RTKTSSSESS AVISAFYECL RFIMQQNLGE EEIEQMLVND QLIPFIDAVL KDPGLQHGQL FNHLAETLSS 
WEAKADTEKD EKTAHNLENV LIHFWERLSE ICVAKISEPE ADVESVLGVS NLLQVLQKPK SSLKSSKKKN GKVRFADEIL 
ESNKENEKCV SSEGEKIEGW ELTTEPSLTH NSSGLLSPLR KKPLEDLVCK LADISINYVN ERKSEQHLRF LSTLLDSFSS 
SRVFKMLLGD EKQSIVQAKP LEIAKLVQKN PAVQFLYQKL IGWLNEDQRK DFGFLVDILY SALRCCDNDM 

-10RF (SGG lt> MO'.Wft 

MVLRKLSKKD VTTKLKAMQE FGTMCTERDT ETVKGVLPYW PRIFCKISLD HDRRVREATQ QAFEKLTLKV KKQLAPYLKS 

LMGYWLMAQC DTYTPAAFAA KDAFEAAFPP SKQPEAIAFC KDEITSVLQD HLIKETPDTL SDPQTVPEEE REAKFYRWT 
CSLLALKRLL CLLPDNELDS LEEKFKSLLS QNKFWKYGKH SVPQIRSAYF ELVSALCQRI PQLMKEEASK VSPSVLLSID 

DSDPIVCPAL WEAVLYTLTT IEDCWLHVNA KKSVFPKLST VIREGGRGLA TVIYPYLLPF ISKLPHSITN PKLDFFKNFL 

TSLVAGLSTE RTKTSSSESS AVISAFYECL RFIMQQNLGE EEIEQMLVND QLIPFIDAVL KDPGLQHGQL FNHLAETLSS 

WEAKADTEKD EKTAHNLENV LIHFWERLSE ICVAKISEPE ADVESVLGVS NLLQVLQKPK SSLKSSKKKM VRLDLLMRYL 
KA1KRMKNVY LOKERRLKAG N* 

-2orf (sea ie> Mo'irw 

MVLRKLSKKD VTTKLKAMQE FGTMCTERDT ETVKGVLPYW PRIFCKISLD HDRRVREATQ QAFEKLTLKV KKQLAPYLKS 

LMGYWLMAQC DTYTPAAFAA KDAFEAAFPP SKQPEAIAFC KDEITSVLQD HLIKETPDTL SDPQTVPEEE REAKFYRWT 
CSLLALKRLL CLLPDNELDS LEEKFKSLLS QNKFWKYGKH SVPQIRSAYF ELVSALCQRI PQLMKEEASK VSPSVLLSID 

DSDPIVCPAL WEAVLYTLTT IEDCWLHVNA KKSVFPKLST VIREGGRGLA TVIYPYLLPF ISKLPHSITN PKLDFFKNFL 

TSLVAGLSTE RTKTSSSESS AVISAFYECL RFIMQQNLGE EEIEQMLVND QLIPFIDAVL KDPGLQHGQL FNHLAETLSS 
WEAKADTEKD EKTAHNLENV LIHFWERLSE ICVAKISEPE ADVESVLGVS NLLQVLQKPK SSLKSSKKKW* 

+ iorf (sea it> no:u?> 

MVLRKLSKKD VTTKLKAMQE FGTMCTERDT ETVKGVLPYW PRIFCKISLD HDRRVREATQ QAFEKLTLKV KKQLAPYLKS 
LMGYWLMAQC DTYTPAAFAA KDAFEAAFPP SKQPEAIAFC KDEITSVLQD HLIKETPDTL SDPQTVPEEE REAKFYRWT 
CSLLALKRLL CLLPDNELDS LEEKFKSLLS QNKFWKYGKH SVPQIRSAYF ELVSALCQRI PQLMKEEASK VSPSVLLSID 
DSDPIVCPAL WEAVLYTLTT IEDCWLHVNA KKSVFPKLST VIREGGRGLA TVIYPYLLPF ISKLPHSITN PKLDFFKNFL 
TSLVAGLSTE RTKTSSSESS AVISAFYECL RFIMQQNLGE EEIEQMLVND QLIPFIDAVL KDPGLQHGQL FNHLAETLSS 
WEAKADTEKD EKTAHNLENV LIHFWERLSE ICVAKISEPE ADVESVLGVS NLLQVLQKPK SSLKSSKKKK W* 

K1AA1 052, A11 Pos. 689, Mutrate 42.2% 

wtoRF (sea tk Ktt'.iw) 

MAGRPLRIGD QLVLEEDYDE TY1PSEQEIL EFAREIGIDP IKEPELMWLA REGIVAPLPG EWKPCQDITG DIYYFNFANG 
QSMWDHPCDE HYRSLVIQER AKLSTSGAIK KKKKKKEKKD KKDRDPPKSS LALGSSLAPV HVPLGGLAPL RGLVDTPPSA 
LRGSQSVSLG SSVESGRQLG ELMLPSQGLK TSAYTKGLLG SIYEDKTALS LLGLGEETNE EDEEESDNQS VHSSSEPLRN 
LHLDIGALGG DFEYEESLRT SQPEEKKDVS LDSDAAGPPT PCKPSSPGAD SSLSSAVGKG RQGSGARPGL PEKEENEKSE 
PKICRNLVTP KADPTGSEPA KASEKEAPED TVDAGEEGSR REEAAKEPKK KASALEEGSS DASQELEISE HMKEPQLSDS 
IASDPKSFHG LDFGFRSRIS EHLLDVDVLS PVLGGACRQA QQPLGIEDKD DSQSSQDELQ SKQSKGLEER YHRLSPPLPH 
EERAQSPPRS LATEEEPPQG PEGQPEWKEA EELGEDSAAS LSLQLSLQRE QAPSPPAACE KGKEQHSQAE ELGPGQEEAE 
DPEEKVAVSP TPPVSPEVRS TEPVAPPEQL SEAALKAMEE AVAQVLEQDQ RHLLESKQEK MQQLREKLCQ EEEEEILRLH 
QQKEQSLSSL RERLQKAIEE EEARMREEES QRLSWLRAQV QSSTQADEDQ IRAEQEASLQ KLREELESQQ KAERASLEQK 
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NRQMLEQLKE EIEASEKSEQ AALNAAKEKA LQQLREQLEG ERKEAVATLE KEHSAELERL CSSLEAKHRE WSSLQKKIQ 
EAQQKEEAQL QKCLGQVEHR VHQKSYHVAG YEHELSSLLR EKRQEVEGEH ERRLDKMKEE HQQVMAKARE QYEAEERKQR 
AELLGHLTGE LERLQRAHER ELETVRQEQH KRLEDLRRRH REQERKLQDL ELDLETRAKD VKARLALLEV QEETARREKQ 
QLLDVQRQVA LKSEEATATH QQLEEAQKEH THLLQSNQQL REILDELQAR KLKLESQVDL LQAQSQQLQK HFSSLEAEAQ 
KKQHLLREVT VEENNASPHF EPDLHIEDLR KSLGTNQTKE VSSSLSQSKE DLYLDSLSSH NVWHLLSAEG VALRSAKEFL 
VQQTRSMRRR QTALKAAQQH WRHELASAQE VAKDPPGIKA LEDMRKNLEK ETRHLDEMKS AMRKGHNLLK KKEEKLNQLE 
SSLWEEASDE GTLGGSPTKK AVTFDLSDMD SLSSESSESF SPPHLDSTPS LTSRKIHGLS HSLRQISSQL SSVLSILDSL 
NPQSPPPLLA SMPAQLPPRD PKSTPTPTYY GSLARFSALS SATPTSTQWA WDSGQGPRLP SSVAQTVDDF LLEKWRKYFP 
SGIPLLSNSP TPLESRLGYM SASEQLRLLQ HSHSQVPEAG STTFQGIIEA NRRWLERVKN DPRLPLFSST PKPKATLSLL 
QLGLDEHNRV KVYRF* 

-10RF (5£G 10 too: l\S> 

MAGRPLRIGD QLVLEEDYDE TYIPSEQEIL EFAREIGIDP IKEPELMWLA REGIVAPLPG EWKPCQDITG DIYYFNFANG 
QSMWDHPCDE HYRSLVIQER AKLSTSGAIK KKKK KRKRKT RRTETPPKVR WPWVPH * 

-20RF (sea (c> too: |\4?) 

MAGRPLRIGD QLVLEEDYDE TYIPSEQEIL EFAREIGIDP IKEPELMWLA REGIVAPLPG EWKPCQDITG DIYYFNFANG 
QSMWDHPCDE HYRSLVIQER AKLSTSGAIK KKKK KGKEffQ EGQRPPQKFA GLGFLISPSS CSSWGPGSFT RSCGYPTLCS 
SWISKREPGE LSGVWTSAWR THAAFTGSQD LCL YKGSLGLHF 

+ 10RFCS6& 10 t^O'. id) 

MAGRPLRIGD QLVLEEDYDE TYIPSEQEIL EFAREIGIDP IKEPELMWLA REGIVAPLPG EWKPCQDITG DIYYFNFANG 
QSMWDHPCDE HYRSLVIQER AKLSTSGAIK KKKKK KGKER QEGQRPPQKF AGLGFLISPS SCSSWGPGSF TRSCGYPTLC 
SSWISKREPG ELSGVWTSA W RTHAAFTGSQ DLCLYKGSLG LH1* 



